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THE CARDIAC EFFECTS OF LIGHTNING INJURY
S. KLEINOT, M.B., CH.B. (ST.AND.), D.P.H. (RAND), F.R.C.S. (EDIN.), Principal Surgeon,. D. M. KLACHKO, M.B.,
B.CH. (RAND), F.C.P. (S.A.), Former Medical RegisTrar,. AND K. J. KEELEY, M.B., B.CH. (RAND), M.R.C.P. (EDIN.),
Former Physician, BaragwanaTh Hospital and UniversiTy of the WiTWaTersrand
Although thunderstorms are exceedingly common on the
Witwatersrand, and as a consequence, deaths and injuries
due to lightning are a fairly frequent occurrence, docu-
mentation of the clinical effects of lightning injury---espe-
cially cardiac injury-is exceedingly sparse. We report 2
such cases which survived.
CASE REPORTS
Case I
A 20-year-old female was struck unconscious when
she sought shelter from a thunderstorm under 2 tall trees
which were struck by lightning. She was one of a company of
33 persons sheltering under these 2 trees. Six were killed out-
right, 12 were treated in the casualty department and allowed
to go home, and the remaining IS were admitted.
The patient regained consciousness some hours after admis-
sion and exhibited marked retrograde amnesia.
The face and right wrist were swollen, and the conjunctiva
of the left eye was congested. An irregular linear burn was
present over the left breast (Fig. 1). Her back showed nume-
Fig. 1. Case 1. Illustration of typical arborescent burn of left breast
paLhognomonic of lightning injury
rous 'spidery' burns radiating from central small areas of
superficial skin loss (Fig. 2). The pulse rate was 72 per minute
and the blood pressure lIS /70 mm.Hg. The rest of the clinical
examination was essentially negative.
The electrocardiogram (Fig. 3) showed elevation with up-
ward coving of the S - T segment in standard lead T, leads
aVL and V I - V4. The S - T segment was depressed in stan-
Fig. 2. Case 1. Illustration of 'spidery' burns on back.
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Fig. 3. Case I. Electrocardiogram recorded on admission and showing
anterior myocardial injury.
dard lead 11T and leads aVR and aVE The T waves were tn-
verted and symmetrical with an 'arrow-head' appearance in
standard lead T, leads aVL and VI - V4.
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Fig. 5. Case 2. Illustra-
tion of skin burns. See
text.
There were no pathological Q waves or loss in height of the
R waves. The appearance was consistent with fairly extensive
epicardial damage over the anterior surface of the heart.
Investigation the following day showed the following: White
cell count 17,500 cells/cu.mm; C-reactive protein 3 plus; serum
glutamic oxalacetic transaminase activity 130 units/lOO m!.
(normal range 35 - 100).
Further progress and recovery were uneventful with even-
tual complete regression of all electrocardiographic changes
(Fig. 4). The burns healed completely with only faint residual
pigmentation.
Fig. 4. Case 1. Electrocardiogram showing regression of abnormal
features.
Case 2
A 30-year-old farm labourer was struck unconscious
by lightning while working in a field. A friend stated that the
flash hit the patient on the head,
burning his hat. He regained full
consciousnes.:; half-an-hour after ad-
mission to hospital and compla;ned
of deafness.
The hair was singed over the left
occipital region; in addition, the
skin of both groins, the left side of
the neck, and the precordium, was
scorched (Fig. 5). The pulse was 100
per minute and regular; the blood
pressure was 130/90 mm.Hg. A pre-
systolic gallop rhythm was present
and persisted for a few hours. The
rest of the physical examination was
essentially negative.
The electrocardiogram (Fig. 6)
showed elevation of the S - T seg-
ment, and inversion of the T wave
in standard leads 11, III and lead
aVF, indicating inferior myocardial
injury. All the5e electrocardio-
graphic changes had regressed to
complete normality by the 7th day.
Laboratory investigations on the second day showed the
following: Serum glutamic oxalacetic transaminase activity 27
units/lOO m!. (normal range 2 - 35); glutamic pyruvic trans-
aminase 50 units/lOO ml. (normal 2 - 35); lactic dehydrogenase
activity 430 units/lOO ml. (normal 100 - 280).
An electroencephalogram on the 5th day demonstrated
diffuse non-specific mild abnormality. A repeat recording 10
days later showed distinct improvement with higher voltage
and more rhythmical activity; there was, however, persistence
of short bursts of O-activity at 6 cycles per second.
Recovery was uneventful. ormal hearing was gradually
regained over a period of 1 week, and the burns healed com-
pletely.
DISCUSSION
Skin burns as well as loss of consciousness with retrograde
amnesia are extremely common in cases of lightning injury.
These were characteristic features in both our cases.
A less common, though by no means infrequent feature,
is transient deafness, which was also exhibited by both
these cases. Indeed, there may be temporary or permanent
neurological involvement which may manifest immediately
or as a delayed phenomenon.
Fig. 6. Case 2. Electrocardiogram demonstrating inferior myocardial
injury.
Both patients had extensive burns. The spidery or
arborescent markings are believed to be due to the elec-
trical discharge following pathways of dampness where the
consequent electrical resistance of the skin is lowest.' A
similar mechanism may well account for the skin bums
which frequently occur under any metal object in contact
with the body, e.g. keys and coins. Adjacent to such burns,
there is a reorientation of the cells of the lower Malpighian
layer of the skin into straight lines along the direction of
the current-a feature that is pathognomonic of electric
or lightning burns.'
The lightning probably struck the first patient at the
site of the large burn over the left breast, travell~d through
and around the chest, and was finally dissipated over the
back where the burn marks were spread over a wider area.
Experimentally, it has been found that the heart is par-
ticularly susceptible to the precipitation of ventricular
fibrillation by a stimulus initiated soon after the absolute
refractory period. Hence, a common cardiac cause of
death in lightning injury is ventricular fibrillation.
The unusual manifestation of the present cases was the
damage to the myocardium as evidenced by the electro-
cardiographic features of raised S - T segments and in-
verted T waves. Such demonstrable evidence of cardiac in-
jury in surviving cases is extremely rare and has not to our
knowledge been reported.
It should be noted that the value of enzyme studies is
largely vitiated by the concomitant trauma to other tissues.
It is of interest that frank myocardial infarction follow-
ing electric shock has been described but is rare; and it is
noteworthy that in some cases, the electrocardiographic
changes developed as late as 4 weeks after the electric
shock. As the current generally travels via the blood
stream, Imboden and Newton' considered that this might
cause endarteritis of the coronary vessels with subsequent
superimposed thrombosis.
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As already intimated, survival following cardiac damage
by lightning must be rare, because the magnitude of an
eiectrical discharge sufficiently severe to cause cardiac
damage is far more likely to cause death.
SUMMARY
Two cases who survived being struck by lightning are
described. In addition to concussion, and transient deafness,
there was the unusual feature of electrocardiographic evidence
of myocardial damage.
We wish to thank the Superintendent of Baragwanath Hos-
pital for permission to publish the cases; Drs. L. Schamroth
and H. E. Reef for interpretation of electrocardiograms and
electroencephalograms, respectively: and the Photographic
Unit, Department of Medicine, University of the Witwr..ters-
rand, for the photographs.
REFERENCES
I. Hughes, J. P. W. (1956): Brit. Med. J., 1, 852.
2. Jellinek. S. (1957): Triangle, 3, 104.
3. Imboden, L. E. and Newton. C. B. (1952): U.S. Armed Forces Med. J.,
3, 497.
BEYOND THE COUCH : PRESENT AND FUTURE MAN*
DAVID PERK, M.D., D.P.M., Johannesburg
'The greatness of a nation consists not so much in the
number of its people or the extent of its territory as in
the extent and justice of its compassion'.
Port Elizabe'h Horse Memorial
My predecessor in this office, when he addressed us at the
last medical congress, reviewed psychiatry in the past. I can
add nothing new to his review, and both for this reason and the
fact that we are living in a rapidly changing world, I should
like to project myself into the future and take a look at man
as he is likely to emerge from the influences we see operat-
ing today.
This excursion may have the appearance of idle specula-
tion, but if the further evolution of man is to rest on the
processes set in motion today, we dare hope to guide this
evolution through a continuous awareness of the trends of
our actions and plans.
Organic evolution has brought man to his present status,
and it can probably take him little further. He is now being
challenged by his intellectual capacities and the accumulated
knowledge and experience of our civilization, to choose his
future course, although it may only be in a lateral direction.
The position does not, essentially, present man with a novel
situation. From the time in evolution that he acquired the
capacity to weave fantasies, to live and build within his
mind and to translate these images into ever-changing and
extending patterns of words, plans and actions, man has been
carried along the path of ceaseless evolutionary change by
the creativeness that has raised him above the level of the
rest of the animal kingdom and given him his uniqueness.
What is new is man's greater awareness of himself both as a
unique entity. and as the instrument of his own further change.
He has no choice but to change. The restrictions imposed
by social and political circumstances and the conflicting views
and attitudes of his fellow-men, cannot subdue or stifle the
creativity that is in man. On the contrary, they tend to pro-
mote it. They may cloak and obscure his 'changingness', but
sooner or later the changed form of man erupts through all
the restraints and restrictions of his environment and becomes
vividly manifest.
The seduction of nature, the challenge of a changing, evolv-
ing environment, the clash of opinions in his society, the
hunger for knowledge and understanding, the embarrassment
of his ignorance and the spur of competition, all help to in-
spire man's creativeness and changingness. But it is innate in
his evolving nature, to create and change.
Man does not consciously intend, determine and design his
future course, nor yet his changingness. It is of the essence
of his uniqueness. \Vhat his learning and collective experience
challenges him to do is to recognize, acknowledge and hail
the innate changingness that expresses his unique creativeness.
This awareness gives man his freedom, rescues him from the
rigidity that is the past and spurs him on to eternal renewal
and youth.
*Presidential address to the meeting of the National Group of Neurologists
and Psychiatrists of the Medical Association of South Africa, Port Eliza-
beth, June 1965.
He is seldom aware that he is changing, and in fact resists
change, but when he looks back he cannot but see the change
that has taken place.
Man's evolution has taken him far beyond the compulsion
to uniformity which is imposed by the herd instinct. Over-
riding the urge to uniformity is the restless need to seek ex-
pression for his imagination and creativeness, and to experi-
ment with forms, ideas, conventions and mores. This is the
spirit of man, which, sooner or later, overthrows all threats,
restraints and prohibitions.
Man must be ever adjusting to his environment, but he is
also continually changing it and himself.
It is important for our future that man must ever be aware
that he is on the move, changing, and that this represents his
essential, if not his only, freedom. To know and feel this
essence is to give him the endurance to withstand tyranny,
whether it be moral, social or political, and to sustain him in
his hope of future fulfilment.
If we, as psychiatrists, could look up from the couch to the
beyond, and in the vision of a massive humanity that is
ceasele~sly searching for self-expression and fulfilment, push-
ing through barriers between man and man, and man and his
environment, see our role in this wider context, we could give
of our help more widely. The faint and faltering, the doubting
and resisting need our insights and lead, to arouse iri them the
awareness of their heritage and mission, to spur them in their
struggles to self-fulfilment and to support them when their
strength and courage fails them. We need to find a place in
the larger world with its larger issues.
Admittedly our first concern must be our patients, but for
perspective it is important to work within the framework of a
world as we know it and intend it. It is true, of course, that
a patient's serious emotional difficulties have their roots in
his early life, but when he is set free and joins the concourse
of man, he must contribute to and share a common aware-
ness of man's destiny.
We shall be more than technicians when we step out of our
narrow professional roles and point to the vision of man.
urged by a hunger for love and light, ever returning, demand-
ing and forcing fresh advances and adjustments. There is no
room for despair or licence in this vision. It is man commit-
ted to the freedom to evolve, within the ambit of mutuality and
responsibility of human relationships.
Man is conditioned by his human relationships and his en-
vironment, but he is also a conditioner of both. He is more-
over tethered to his past and is to that extent unfree in his
present responses. And if in the midst of these imponderables
is cast man, the inspired creator, innovator, experimenter, the
picture of man that emerges is of a fascinating kaleidoscope
of changing patterns of behaviour and aspirations.
This image of man is opposed by Professor Skinner! and
the school of behaviourists. They are intolerant of the disorder
in which man lives, of the unpredictability of his present and
the inscrutability of his future, and are impelled by their need
for order and certainty to clamp a regulated world upon
future man. They visualize him strutting this world like a
'Skinner pigeon', responding reflexly and mechanically to the
stimuli to which the behavioural engineers have conditioned
him.
